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Efficiency of 99.982 percent: 
University of Stuttgart tested AmbiCube on actual viruses
The Head of the Study reports

How efficiently does the AmbiCube work specifically with viruses? Keller Lufttechnik 
wanted to know for certain and requested the University of Stuttgart to conduct an anal-
ysis. The special feature: Dr. Daniel Dobslaw, Head of the Exhaust Air Purification  
Department at the University's Institute for Sanitary Engineering, Water Quality and 
Waste Management, used actual viruses in order to find answers to this question. In an 
interview with LuftRein, he reports on his experiments and their results.

The efficiency of the AmbiCube is based on the 
use of a HEPA H14 filter. These filters have 
long been in use and their efficacy has been 
established. Why did a new analysis make 
sense, Dr. Dobslaw?

Dr. Daniel Dobslaw: In the past, it was pri-
marily a matter of demonstrating the efficiency 
of the filter against numerous types of parti-
cles: bacteria, pollen, spores, fine particulates 
and now, among others, against viruses. That's 
why our colleagues primarily used silicone oils 
to simulate such particles. It is relatively easy 
to produce different droplet sizes using them. 
What we would now like to know in greater 
detail, however, is how viruses themselves be-
have during filtration. The tests conducted so 
far had provided only limited information be-
cause oil behaves differently from a virus.

Isn't it advisable to perform tests using actual 
viruses?

Dr. Daniel Dobslaw: We use Phi6 bacterio-
phages which are viruses that exclusively  
infect bacteria - in this case known as pseudo-
monads. These viruses are harmless to  
humans. With their sub-microscopic size of 60 
to 100 nanometers, they are only about half 
the size of the Corona pathogen and so provide 
a worst-case scenario. When using more ad-
vanced parameters, they are very similar in 
behavior to the Corona pathogen.

We are interested in your experimental set-up: 
How do you succeed in determining exactly 
how many viruses the AmbiCube aspirates and 
how many remain after filtration?

Dr. Daniel Dobslaw: This is how we per-
formed our experiment. We installed a four 

meter long pipe in the intake side and coarsely 
pre-filtered the intake air to render it largely 
free of viruses, bacteria and fungi. Then we 
injected a very finely atomized virus mixture 
into the air stream. The viruses are distributed 
evenly inside the long pipe so that we can ob-
tain a representative sample. This is sufficient 
to measure the overall viral load prior to filtra-
tion. According to the law of physics, the con-
centration of particles in the sample corre-
sponds to that inside the entire air stream.

To determine how many viruses the sample 
contains, we use a cascade impactor. Using a 
step-down filtration concept, the sample air 
stream is distributed from top down, travers-
ing six levels. Each of the levels is separated 
by plates with very fine holes. The diameter of 
the holes decreases from top to bottom, in-
creasing the air flow velocity. As a result, larg-
er particles tend to be separated in the higher 
stages with lower flow velocities, and small 
particles tend to be separated in the lower 
stages at higher flow velocities. The separa-
tion of these particles occurs on Petri plates 
that have been layered along these stages. 
The plates contain a bacterial nutrient medium 
as well as a suitable host bacterium, so that 
separated viruses come into direct contact 
with the associated host bacterium. After suf-
ficient incubation time at 25 degrees Celsius in 
the incubator, the bacteria form a visible  
mono-layer, except in areas where our an-
ti-bacterial viruses have destroyed them. Now 
we need only tally the clearly visible open 
zones in the bacterial mono-layer to know how 
high the virus load is in our sample, and there-
fore in the air as a whole. 

Once the air stream has passed through the air 
purifier, we subject the next sample to the 

same test. We only increase the sampling in-
tervals, since we expect the air to have been 
cleaned. This allows us to measure how many 
viruses were capable of passing through the 
filter and thus determine the degree of separa-
tion, i.e., the efficiency of the filter. 

How did the AmbiCube perform?

Dr. Daniel Dobslaw: We took several mea-
surements at various air flows: 500, 600 and 
1,000 cubic meters per hour - with consistently 
excellent results. The efficiency was 99.56 per-
cent in the worst case and 100 percent in the 
best case scenario. All measurements com-
bined yielded a median value of 99.982 per-
cent, which is independent of the rate of air 
flow. These produced the relevant number.

How do you evaluate the end result?

Dr. Daniel Dobslaw: We were able to 
demonstrate that the AmbiCube functions  
extremely well. An efficiency of 99.982 percent 
is well above what other filters or processes 
offer. E12 and H13 HEPA filters, by comparison, 
separate a modest 90 and 93 to 94 percent of 
particles, respectively. Alternative processes 
using UV radiation also demonstrate high effi-
ciencies of over 99 percent, but do not achieve 
the efficiencies mentioned above. The viral 
load remaining in the purified air is mathemat-
ically higher, up to a factor of ten, which can 
create problems, particularly in room environ-
ments carrying a high virus load. 

Dr. Dobslaw, thank you for this interview and 
the fascinating insights into your work. <


